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^ (54) Title: PATCH FOR LOCAL AND TRANSDERMAL ADMINISTRATION OF ACTIVE INGREDIENTS CONTAINING AN- 
^ IONIC OR ELECTRON - ATTRACTING GROUPS 

^j? (57) Abstract: A patch for local and transdermal administration of active ingredients containing anionic or electron attracting groups 

1^ comprising: a) a prevalently aqueous polymeric matrix containing said active ingredient, whose polymer is selected from the group 
— consisting of: a-1) an anionic copolymer of methacrylic acid with a methacrylate ester with a C r Ci 0 linear or branched alcohol, 

^| a-2) a cationic copolymer of methacrylic acid with a Ci-Q 0 linear or branched alcohol containing a tertiary aminic group, and a 
neutral methacrylate ester with a Ci-Cio linear or branched alcohol, said polymeric matrix further comprising: a3) high molecular 
weight polyvinylpyrrolidone, a4) a plasticizer, b) a backing layer which the matrix is adhered to, c) a protective film removable at 
the moment placed on said polymeric matrix (a). This patch allows to release effective concentration of said active ingredients and 

1^ may be removed without leaving residue on the protective film or on the skin. 
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PATCH FOR LOCAL AND TRANSDERMAL ADMINISTRATION OF ACTIVE 
INGREDIENTS CONTAINING ANIONIC OR ELECTRON-ATTRACTING 
GROUPS 

FIELD OF THE INVENTION 

5 A patch for administering by local and transdermal route active ingredients 
containing anionic or electron-attracting groups, makes it possible to obtain 
effective concentrations of said active ingredients and is easy to use. 
STATE OF THE ART 

Patches are useful both for transdermal administration and for local administration 
10 of active principles. 

Administration by transdermal route has over the years become increasingly 
appreciated, in that it enables effective blood levels to be obtained for more 
prolonged intervals of time. 

As compared to what occurs in the case of creams and ointments, local 
15 administration made with patches enables precise doses of the active principle, its 
controlled release, as well as the delimitation and protection of the area of 
administration. 

The problems connected to this type of administration regard both the stability of 

the active ingredient and its capacity for being effectively released by the EL) 

20 pharmaceutical form. On the other hand, the said pharmaceutical form must be 
manageable for use, i.e., provided with good adhesiveness and detachable both 
from the protective film and from the skin without leaving any residue. 
US 5,296,512 (in the name of Rohm GmbH Chemische Fabrik) describes 
transdermal pharmaceutical forms which are removable with water and consist of 

25 a backing layer coated with mono-ethylenically unsaturated mono-carboxylic acid 
or di-carboxylic acid and of at least one ester of (meth)acrylic acid copolymer. This 
pharmaceutical form presents, however, drawbacks of a cohesive nature such as 
to be prejudicial to their entry on the market. The aqueous polymeric systems, like 
that disclosed in this patent, have been until now proposed by the manufacturers, 

30 mainly to make the adhesive layer in bilayered patches; their use in order to 
achieve controlled drug release is poorly investigated also because of their low 
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cohesive properties. !t is therefore interesting to improve the technological 
characteristic of the dry matrix, such as adhesive properties and drug release, by 
adding to the polymeric mixture other excipients, enhancing the cohesive 
properties of said polymeric systems. For this purpose the most conventional 
5 approach is to introduce, into the polymeric system, bivalent ions, such as zinc, 
usually in the form of zinc sulphate, which act as cross-linking agents. However, 
the addition of even small quantities of zinc sulphate causes aggregation of the 
polymeric chains on account of the strong interaction between the carboxyl groups 
of the polymer and the ion. 

10 A second approach to solving the above problem is the addition of a second 
polymer to the matrix, but in view of the plethora of compounds that may be used 
in this way (polycarboxymethylenes, hydroxymethyl celluloses, hydroxypropyl cel- 
luloses, carboxymethyl celluloses, arabic gum, Tragacanth or guar gum, polyvinyl 
pyrrolidones, etc.), the solution of the problem is far from immediate also because, 

is in addition to the problems connected to the compatibility with the other polymers 
present and the characteristics of adhesiveness and cohesion sought, it is 
necessary to take into account the compatibility of this new component with the 
active principles. 
_j SUMMARY OF THE INVENTION 

20 There has now been surprisingly found a patch for local and transdermal 
administration of active ingredients containing anionic or electron-attracting groups 
which is able to obtain effective concentrations of active ingredient and afford both 
good adhesiveness and an optimal detachment both from the protective film and 
from the skin. 

25 Consequently, the present invention relates to a patch for local and transdermal 
administration of an active ingredient having at least one anionic or electron- 
attracting group and pharmaceutical^ acceptable salts thereof comprising: 
a) a prevalently aqueous polymeric matrix containing said active ingredient, 
whose polymer is selected from the group consisting of: 
30 a-1 ) an anionic copolymer of methacrylic acid with a methacrylate ester with a 
0,-0,0 linear or branched alcohol, 
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a-2) a cationic copolymer of methacrylic acid with a C r C 10 linear or branched 
alcohol containing a tertiary aminic group, and a neutral methacrylate ester 
with a C r C 10 linear or branched alcohol, 
said polymeric matrix further comprising 
5 a3) high molecular weight polyvinylpyrrolidone, 
a4) a plasticizer, 

b) a backing layer which the matrix is adhered to, 

c) a protective film removable at the moment placed on said polymeric matrix (a). 
DESCRIPTION OF THE FIGURES 

io Figure 1 shows the in vitro permeation graph for Formulation 2 of Example 1 
containing Flurbiprofen as compared to the commercial product Transact™. 
Figure 2 shows the in vitro permeation graph for Formulation 1 of Example 1 
containing Ketoprofen as compared to the commercial product Fastum Gel™. 
Figure 3 shows the in vitro permeation graph for Formulation 3 containing sodium 

15 Diclofenac of Example 3 as compared to the commercial product Dicloreum 
Tissugel™. 

In ordinates of said Figures reported is the amount of permeated active ingredient 
expressed as jag/cm 2 , and in abscissae reported is the time expressed in hour. 
DETAILED DESCRIPTION OF THE INVENTION ^ 
20 The anionic copolymer of type (a1) or cationic copolymer of type (a2) have 
preferably a molecular weight ranging from 80,000 to 500,000, more preferably 
from 100,000 to 300,000. 

According a preferred embodiment the copolymer (a1) is selected from the 
copolymer of methacrylic acid and methylmethacrylate and the copolymer of 
25 methacrylic acid and ethylmethacrylate, whereas the cationic copolymer (a2) is 
selected from the copolymers of dimethylaminoethylmethacrylate with 
methylmethacrylate and dimethylaminoethylmethacrylate with butylmethacrylate, 
and mixtures thereof. 

According to a more preferred embodiment of the present invention the specific 
30 product already available on the market with the commercial name EUDRAGIT™ 
L, and specifically EUDRAGIT™ L100, which is in the form of a white fine 
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powder, is used as the rnethacrylic acid -rr.ethyimethacrylate copolymer 
belonging to the aforementioned class (a1). This product is characterised by 
having a ratio of free carboxylic groups/ester groups being approximately 1:1 
and an average molecular weight of 135000. Analogously according to a more 
5 preferred embodiment, the product sold with the commercial name EUDRAGIT 
™ L-1 00-55, and in the form of a white fine powder is used as the rnethacrylic 
acid -ethylmethacrylate copolymer belonging to class (a1). This product is 
characterised by having the ratio of free carboxylic acid/ester groups is about 
1/1 . Said product has an average molecular weight of 250,000. More preferably 

10 a mixture of copolymer dimethylaminoethylmethacrylate - methylmethacrylate and 
copolymer dimethylaminoethylmethacrylate - butylmethacrylate is used as the 
polymeric cation belonging to class (a2) has an average molecular weight of 
150,000 and is available on the market with the trademark EUDRAGIT ™E, and in 
particular EUDRAGIT™ E100, which is in the form of white to yellow tinged 

15 granules. 

For high molecular weight polyvinylpyrrolidone we mean a polyvinylpyrrolidone 
having an average molecular weight ranging from 300,000 to 1 ,350,000. 
According to particularly preferred embodiments the product available on the 
market with the commercial name: KOLLIDON 90™ F sold by BASF and 
20 characterised by having an average molecular weight of 1 ,100,000, or the product 
PVP33000 sold by Carlo Erba having an average molecular weight of 335,000 is 
used as polyvinylpyrrolidone. 

Examples of plasticizing agents useful for the purposes of the present invention 
are acetyl tributyl citrate, tributyl citrate, glycerine, propylene glycol, polyethylene 
25 glycols (PEGs) having various molecular weights, phthalates and triethyl citrate. 
Optionally, the patch of the present invention may contain non-ionic and anionic 
surfactants. 

The patch of the present invention is suitable for vehicling active ingredients 
containing anionic groups or electron attracting groups. These active ingredients 
30 belong preferably to the following therapeutical classes: non-steroidal anti- 
inflammatory drugs, such as Ketoprofen, Flurbiprofen, Ibuprofen, Naproxen, 
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Indomethacin, Diclofenac Piroxicam, and salts thereof, muscle relaxants such as 
Thiocolchicoside, antihypertensive drug such as dihydropyridine, and in particular 
Nifedipine, Clonidine, analgesics such as Fentanyl, and local anaesthetics such as 
Lidocaine, antianginal drugs such as Nitroglycerin. 
5 The active ingredients contained in the matrix of the patch of the invention are 
able to be vehicled locally and transdermal^ in vivo with results at least 
comparable to those of other transdermal systems at present commercially 
available, as will be shown in what follows, whilst the cohesiveness of the matrix is 
altogether excellent. 

10 Optionally, it is possible to add to the matrix of the patch of the invention 
enhancers without these adversely affecting the degree of cohesion of the matrix 
itself. Amongst the enhancers the following may be cited as examples: Transcutol 
(diethylen glycolmonoethylether), propylene glycol, polyhydroxylated castor oil, 
polyethylene glycols of different molecular weights, unsaturated and saturated 

is acids and esters thereof such as isopropylmyristate, Lauroglycol (propylenglycol 
monolaurate or dilaurate), Labrafil (macrogol glyceride ester with oleic acid), 
Labrasol (macrogol glyceride with caprylic acid), polysorbates such as Tween®, 
and Span® and in particular Span® 80, polyoxyethylenalcohols such as Brij®, and 
in particular Brij® 58 (cetomacrogol 1000), and terpenes, such as limonene 

20 menthol, eucalyptol. 

In the patch according to the backing layer (b) is preferably made of woven fabric, 

non-woven fabric, polymeric film and foaming material. 

The patch according to the present invention may be prepared as follows. 

A prevalently aqueous solution of the copolymers of the aforementioned class (a1 ) 

25 or (a2) is prepared . In case the copolymer of class (a1) is used containing free 
carboxyl groups, it is advisable, for the purpose of obtaining its dissolution, to add 
an aqueous solution of a hydroxide of an alkaline or alkaline-earth metal, 
preferably sodium hydroxide or potassium hydroxide. Once a homogeneous 
solution has been obtained, there is to be added, at least one plasticizing agent. 

30 Finally, a solution of polyvinylpyrrolidone (PVP) is added to the above solution. 
Then, after undergoing stirring the solution is left to stand to enable removal of 
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any air that may be trapped in it. 

The PVP is used in concentrations ranging from 5 to 50 wt%, and in aqueous 
solution and/or in solution with an appropriate water-mixable organic solvent. All 
the other solutions useful for preparation of the matrix of the invention, including 
5 the one containing the active principle, are water solutions, optionally containing 
up to a maximum of 45 wt% of a water-mixable organic solvent. 
The mixture thus obtained is spread and dried onto the protective film (c), and 
finally made to adhere to the backing layer (b). 

The active ingredient in aqueous solution referred to above may be added to a 
10 solution of the copolymer (a1 ) or (a2), or alternatively to that of the PVP before the 

latter is mixed with the solution of the polymer or copolymer. The alternative 

depends upon the characteristics of solubility of the active principle. 

The temperature at which the entire process takes place ranges from 20°C to 

80°C according to the type of polymer or copolymer used. 
15 As regards the dried matrix, this contains from 1 to 15 wt% of active principle, 

preferably from 2 to 6%, and from 2 to 200 wt% of PVP with respect to the 

copolymer weight , preferably from 30 to 1 00 wt%. 

The plasticizing agent is contained in an amount of 5-200 wt% with respect to the 
f '' ] copolymer weight. 

20 The surfactant is contained in an amount of 0.1-100 wt% with respect to the 



copolymer weight. 

The enhancers are contained in an amount of 1-150 wt% with respect to the 
polymer or copolymer. 

The invention will now be illustrated in greater detail by the following examples. 



25 



EXAMPLE 1 



A. Formulation 1 



Composition of the matrix 
Ketoprofen 
Eudragit L 



10.7 g 
16.4 g 



1.9 



9 



Water 
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QnHinm hv/rlrrwiHo 


1 .9 


9 


Water 


19.2 


g 


PEG 400 


16.1 


g 


Glycerine 


7.0 


g 


Polyvinyl pyrrolidone 33000 (PVP) 


5.4 


g 


Water 


21.4 


g 



Process of fabrication 
Solution A 

Eudragit L was dispersed in water under propeller stirring at a speed of 100 
rpm for 10 minutes. Prepared apart was the solution of sodium hydroxide, 
which was added as fast as possible to the suspension of Eudragit L, and the 
speed of the stirrer was increased gradually up to 250 rpm. After 
approximately 5 minutes a homogeneous solution was obtained to which PEG 
400 and glycerine were added. The resulting system was kept under stirring at 
the same speed for a further 15 minutes and then left to stand up to complete 
removal of any air that might have been entrapped therein. 
Solution B 

The PVP was added slowly to the water heated to 50°C and kept under 
stirring with a magnetic stirrer. Any water that might have evaporated was 
restored after cooling to room temperature. 
Addition of the active principle 

The active ingredient Ketoprofen was added to solution A, which had been 
heated to 40°C, and the system was kept under magnetic stirring up to 
complete dissolution of the Ketoprofen (approximately 15 minutes). At the end 
of the process the solution B previously heated to the same temperature was 
added, and the resulting dispersion was further stirred for 15 minutes. Any 
water that might have evaporated was restored. The resulting polymeric 
system was left to stand, up to complete removal of any air that might have 
been englobed therein, before being used. 
B. Formulation 2 

The procedure was as for point A, with the same components and amounts, 
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but replacing the Ketoprofen with 1 .9 g of Flurbiprofen. 

Formulations 1 and 2 were used for preparing patches according to the 
following specifications: 



Backing layer 


Artificial silk 


Protective film: 


siliconized paper 


Spreading on the protective 
with a Matis spreading mach 


film and drying of the matrix were performed 
ine - Model: LTE-S 


Rate of spreading: 


1m/min 


Drying time: 


15 min 


Drying temperature: 


60°C with horizontal air circulation 


Distance between knife 
and protective film: 


300 |am 


At the end of the drying process, the matrix dried on siliconized paper 
was made to adhere to the backing layer. 



EXAMPLE 2 

Formulation 3 
Composition of the matrix 



Sodium Diclofenac 


1.8 


g 


Eudragit L 


10.35 


g 


Water 


15.9 


g 


Sodium hydroxide 


1.85 


g 


Water 


18.6 


g 


PEG 400 


15.5 




Glycerine 


6.8 


g 


Polyvinyl pyrrolidone 33000 (PVP) 


5.2 


g 


Methanol 


20.6 


g 


Tween 80 


0.6 


g 


Transcutol 


2.8 


g 



Process of fabrication 
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Solution A 

Eudragit L was dispersed in water under propeller stirring at a speed of 100 rpm 
for 10 minutes. Prepared apart was the solution of sodium hydroxide, which was 
5 added as fast as possible to the suspension of Eudragit L, and the speed of the 
stirrer was increased gradually up to 250 rpm. After obtaining a homogeneous 
solution, PEG 400 and glycerine were added. The resulting system was kept 
under stirring at the same speed for a further 1 5 minutes and then left to stand up 
to complete removal of any air that might have been englobed therein. 

10 

Solution B 

The PVP was added slowly to the methanol and kept under stirring with a 
magnetic stirrer up to complete solubilization. Any methanol that might have eva- 
porated was restored. Next Tween 80 and Transcutol were added. 

15 Addition of the active principle 

The active ingredient sodium Diclofenac was added to solution B, and the system 
was kept under magnetic stirring for 15 minutes. At the end of the process, 
solution A was added, and the resulting dispersion was further stirred for 15 
minutes. Any water that might have evaporated was restored. The resulting 

20 polymeric system was left to stand, up to complete removal of any air that might 
have been englobed therein, before being used. 

Formulation 3 was used for preparing a patch according to the following 
specifications: 
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Backing layer: 


PVC 


Protective film: 


siliconized paper 


Spreading on the protective film and drying of the matrix were performed 
with a Matis spreading machine - Model LTE-S 


Rate of spreading: 


1m/min 


Drying time: 


12 min 


Drying temperature: 


50°C 


Distance between knife and 
protective film: 


300 jam 


At the end of the drying process, 
was made to adhere to the backin 


the matrix dried on the siliconized paper 
g layer. 



EXAMPLE 3 

Proceeding as described in Example 1 , a series of formulations without, however, 
5 the active ingredient and having the following composition in grams was prepared: 



Formulation 


Eudragit L 


Glycerine 


PEG 


NaOH 


PVP 


4 


33.07 


19.48 


40.33 


5.95 


2.91 


5 


29.13 


19.03 


43.69 


5.24 


5.66 


6 


28.3 


18.49 


42.45 


5.09 


9.8 


7 


27.06 


17.68 


40.59 


4.87 


14.29 



All four of the above formulations presented excellent characteristics of 
adhesiveness. 

10 

EXAMPLE 4 

Formulation 8 
Composition of the matrix 

Eudragit E 10.5 G 

Water 49.2 G 
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Laurie acid 


6.2 


G 


Adipic acid 


1.2 


G 


Glycerine 


6.9 


G 


Polyvinyl pyrrolidone 33000 (PVP) 


5.2 


G 


Water 


20.8 


G 


Process of fabrication 







Solution A 

Eudragit E, lauric acid and adipic acid were dispersed in water at 80°C in vacuum 
5 conditions and under propeller stirring at a speed of 100 rpm for 60 minutes. The 
temperature was then brought down to 60°C, and glycerine was added. The 
resulting system was kept under stirring at the same speed for a further 15 
minutes and then left to stand up to complete removal of any air that might have 
been entrapped. 
10 Solution B 

The PVP was added slowly to the water preheated at 50° and kept under stirring 
with a magnetic stirrer up to complete solubilization. Any water that might have 
evaporated was restored. 

Solutions A and B were mixed at room temperature with a propeller stirrer until a 
15 homogeneous solution was obtained. 

Formulation 8 resulting from the above process presented excellent 
characteristics of adhesiveness. 

EXAMPLE 5 

20 Comparison formulations 

Proceeding as described for Example 1, a series of comparison formulations, 
without the active ingredient and the polyvinylpyrrolidone, having the following 
compositions in grams were prepared: 

25 



BNSDOCID: <WO 0154674A1J_> 



WO 01/54674 




PCT/EP01/00870 



12 



o 



Forrriuiaiion 


EudraGit !_ 


Glycerins 

J VVl 1* w\~* 


PEG 


NaOH 


CMC 


HPMC 


HMC 


PA 


GA 


9 


30 


19.6 


45 


5 4 








0.9 




10 


36 98 


22 19 


33 28 


6 66 










0.8 


11 


26.79 


17.5 


40.18 


4.82 


10.71 










12 


26.1 


17.05 


39.14 


4.7 


13.01 










13 


26.01 


16.99 


39.01 


4.687 




13.31 








14 


27.15 


17.74 


40.72 


4.89 




9.51 








15 


29.13 


19.03 


43.69 


5.24 




2.91 








16 


26.01 


16.99 


39.01 


4.68 






13.31 







PEG = polyethylene glycol 
CMC = carboxymethyl cellulose 
HPMC = hydroxypropylmethyl cellulose 
5 HMC = hydroxymethyl cellulose 
PA = polyacrylate 
GA = gum arabic 

None of the formulations 9-16 were found to possess satisfactory characteristics 
10 of adhesiveness; i.e., they were either too sticky and hence hard to work or else 
too stiff and hence not suitable for ensuring adhesion to the skin. 

EXAMPLE 6 

The formulations referred to in Examples 1 and 2 underwent a skin-permeation 
15 test in vitro with human epidermis according to the procedure described in 
Minghetti P. et si., J. Pharm. Pharmacol., 1999, 51:673-678, in comparison with 
commercially available products. 
The results appear in the attached figures. 

Figure 1 shows the permeation graph for Formulation 2 containing Flurbiprofen as 
20 compared to the commercial product Transact (The Boots Company). The straight 
lines indicating permeation for the two products are practically equivalent. 
Figure 2 shows the permeation graph for Formulation 1 containing Ketoprofen as 
compared to the commercial product Fastum Gel (Menarini). The straight lines 
indicating permeation for the two products are practically equivalent. 
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Figure 3 shows the permeation graph of Formulation 3 containing sodium 
Diclofenac as compared to the commercial product Dicloreum Tissugel (Alfa 
Wasserman). The straight lines indicating permeation for the two products are 
practically equivalent. 

5 

EXAMPLE 7 

Composition of the polymeric systems used for the preparation of the matrices 



Compo- 
Nents 


Form. 
No. 1 


Form. 
No. 2 


Form. 
No. 3 


Form. 
No. 4 


Form. 
No. 5 


Form. 
No. 6 


Form. 
No. 7 


Form. 
No. 8 


Form. 
No. 9 


Eudragit L 


4.5 


4.5 


4.5 


4.5 


4.5 


4.5 


4.5 


4.5 


4.5 


Water 


6.9 


6.9 


6.9 


6.9 


6.9 


6.9 


6.9 


6.9 


6.9 


NaOH 


0.81 


0.81 


0.81 


0.81 


0.81 


0.81 


0.81 


0.81 


0.81 


Water 


6.61 


9.6 


11.95 


7.99 


10.34 


5.87 


8.19 


4.26 


8.1 


PEG 400 


5.41 


8.09 


8.09 


8.09 


8.09 


5.41 


5.41 


5.41 


6.75 


Glycerine 


2.36 


3.52 


3.52 


2.36 


2.36 


3.52 


3.52 


2.36 


2.94 


PVP 


1.8 


2.7 


1.8 


2.7 


1.8 


2.7 


1.8 


2.7 


2.25 


Water 


7.2 


10.8 


7.2 


10.8 


7.2 


10.8 


7.2 


10.8 


9 



10 Preparation 
Solution A 

Eudragit L 100 was dispersed in water under propeller stirring at a speed of 100 

rpm for 10 minutes. A solution of sodium hydroxide was prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 

15 of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 
rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 
PEG 400 and glycerine were added. The resulting system was kept under stirring 
at the same speed for a further 15 minutes and then left to stand, up to complete 
removal of any air that might have been entrapped therein. 

20 Solution B 

The PVP was added very slowly to the water preheated at 50°C and kept under 
stirring with a mechanical stirrer up to complete solubilization. Any water that 
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might have evaporated was restored. 

Solution B was added to solution A, and the dispersion obtained was kept under 
mechanical stirring for a further 30 minutes. 

The resulting polymeric system was left to stand, up to complete removal of any 
5 air that might have been englobed therein, before being used. 

Backing layer: artificial silk 

Protective film: siliconized paper 

Spreading on thebacking layer and drying of the matrix were performed with a 

Matis spreading machine - Model: LTE-S 
10 Rate of spreading: 1 m/min 

Drying time: 15min 

Drying temperature: 50°C 

Distance between knife and protective film: 300 jam 

At the end of the drying process, the matrix dried on thebacking layer was made to 
is adhere to the protective film. 
EXAMPLE 8 

Composition of the polymeric systems used for the preparation of the matrices 





Form. 
No. 2 


Form. 
No. 3 


Form. 
No. 4 


Form. 
No. 5 


Indomethacin 


1.9 








Ibuprofen 




1.9 






Naproxen 






1.9 




Pyroxicam 








1.9 


Eudragit L100 


10.7 


10.7 


10.7 


10.7 


Water 


16.4 


16.4 


16.4 


16.4 


Sodium hydroxide 


1.9 


1.9 


1.9 


1.9 


Water 


19.2 


19.2 


19.2 


19.2 


PEG 400 


16.1 


16.1 


16.1 


16.1 


Glycerine 


7.0 


7.0 


7.0 


7.0 


PVP 


5.4 


5.4 


5.4 


5.4 


Water 


21.4 


21.4 


21.4 


21.4 



BNSDOCtD: <WO 0154674A1J_> 



WO 01/54674 




PCT/EP01/00870 



15 



Preparation 
Solution A 

Eudragit L 100 was dispersed in water under mechanical stirring at a speed of 100 
5 rpm for 1 0 minutes. A solution of sodium hydroxide was prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 
of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 
rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 
PEG 400 and glycerine were added. The resulting system was kept under stirring 
10 at the same speed for a further 15 minutes and then left to stand, up to complete 
removal of any air that might have been entrapped therein. 
Solution B 

The PVP was added very slowly to the water preheated at 50°C and kept under 
stirring with a mechanical stirrer up to complete solubilization. Any water that 
15 might have evaporated was restored. 

The active ingredient was added slowly to solution A, and the mixture was kept 
under stirring until a homogeneous solution was obtained. At the end of the 
process, solution B was added, and the dispersion obtained was stirred for a 
further 30 minutes. 

20 The resulting polymeric system was left to stand, up to complete removal of any 
air that might have been englobed therein, before being used. 
Backing layer : PVC or artificial silk or non-woven cotton fabric 

Protective film: siliconized paper 

Spreading on the backing layer and drying of the matrix were performed with a 
25 Matis spreading machine - Model: LTE-S 

Rate of spreading: 1m/min 

Drying time: 15min 

Drying temperature: 60°C 

Distance between knife and protective film: 300 \xm 
30 At the end of the drying process, the matrix dried on thebacking layer was made to 

adhere to the protective film. 
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EXAMPLE 9 

Composition of the polymeric system used for the preparation of the matrix 



Pyroxicam 0.5 

Eudragit L 2.25 

5 Water 3.45 

Sodium hydroxide 0.405 

Water 4.05 

PEG 400 3.375 

Glycerine 1 .47 

10 PVP 1.41 

Methanol 7.99 

Transcutol 2 

Polyhydroxylated castor oil 1 

PEG 400 0.9 

15 Tween 80 0.4 

Eucalyptus oil 0.23 
Preparation 
Solution A 



Eudragit L 100 was dispersed in water under mechanical stirring at a speed of 100 
20 rpm for 10 minutes. A solution of sodium hydroxide was prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 
of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 
rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 
PEG 400 and glycerine were added. The resulting system was kept under stirring 
25 at the same speed for a further 15 minutes and then left to stand, up to complete 
removal of any air that might have been entrapped therein. 
Solution B 

The PVP was added very slowly to the methanol and kept under stirring with a 
mechanical stirrer up to complete solubilization. Any methanol that might have 
30 evaporated was restored. 

The PEG 400, Transcutol, polyhydroxylated castor oil, Tween 80, and active 
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ingredient were added slowly to solution B, and the mixture was kept under stirring 
until a homogeneous solution was obtained. At the end of the process, solution A 
and the eucalyptus oil were added, and the dispersion obtained was stirred for a 
further 30 minutes. 

5 The resulting polymeric system was left to stand, up to complete removal of any 
air that might have been englobed therein, before being used. 
Backing layer : PVC 
Protective film: siliconized paper 

Spreading on the backing layer and drying of the matrix were performed with a 
10 Matis spreading machine - Model: LTE-S 

Rate of spreading: 1 m/min 

Drying time: 15 min 

Drying temperature: 50°C 

Distance between knife and protective film: 300 jxm 
15 At the end of the drying process, the matrix dried on the backing layer was made 

to adhere to the protective film. 

EXAMPLE 10 

Composition of the polymeric system used for the preparation of the matrix 



Naproxen 0.2 

20 Eudragit L 1 .07 

Water 1 .64 

Sodium hydroxide 0.19 

Water 1.92 

PEG 400 1.6 

25 Glycerine 0.7 

PVP 0.54 

Methanol 2.16 

PEG 400 0.5 

Tween80 0.1 
30 Preparation 
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Solution A 

Eudragit L 100 was dispersed in water under propeller stirring at a speed of 100 

rpm for 10 minutes. A solution of sodium hydroxide was prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 

5 of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 
rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 
PEG 400 and glycerine were added. The resulting system was kept under stirring 
at the same speed for a further 15 minutes and then left to stand, up to complete 
removal of any air that might have been entrapped therein. 

10 Solution B 

The PVP was added very slowly to the methanol and kept under stirring with a 
mechanical stirrer up to complete solubilization. Any methanol that might have 
evaporated was restored. 

The PEG 400, Tween 80, and active ingredient were added slowly to solution B, 
15 and the mixture was kept under stirring until a homogeneous solution was 
obtained. At the end of the process, solution A, and the dispersion obtained was 
stirred for a further 30 minutes. 

The resulting polymeric system was left to stand, up to complete removal of any 
f " 1 air that might have been englobed therein, before being used. 

20 Backing layer: PVC 

Protective film: siliconized paper 

Spreading on the backing layer and drying of the matrix were performed with a 
Matis spreading machine - Model: LTE-S 
Rate of spreading: 1 m/min 

25 Drying time: 15 min 

Drying temperature: 50°C 
Distance between knife and protective film: 300 jim 

At the end of the drying process, the matrix dried on the backing layer was made 
to adhere to the protective film. 
30 EXAMPLE 11 

Composition of the polymeric system used for the preparation of the matrix 
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Nifedipine 0.6 

Eudragit L 3.75 

Water 5.75 

Sodium hydroxide 0.675 
5 Water 6.75 

PEG 400 5.625 

Glycerine 2.45 

PVP 1.88 

Methanol 7.52 
10 Preparation 

Solution A 

Eudragit L 100 was dispersed in water under propeller stirring at a speed of 100 

rpm for 10 minutes. A solution of sodium hydroxide was prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 

15 of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 
rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 
PEG 400 and glycerine were added. The resulting system was kept under stirring 
at the same speed for a further 15 minutes and then left to stand, up to complete 
removal of any air that might have been entrapped therein. 

20 Solution B 

The PVP was added very slowly to the methanol and kept under stirring with a 
mechanical stirrer up to complete solubilization. Any methanol that might have 
evaporated was restored. 

The active ingredient was added to solution B, and the mixture was kept under 
25 stirring until a homogeneous solution was obtained. At the end of the process, 
solution A was added, and the dispersion obtained was stirred for a further 30 
minutes. 

The resulting polymeric system was left to stand, up to complete removal of any 
air that might have been englobed therein, before being used. 
30 Backing layer: PVC 

Protective film: siliconized paper 
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Spreading on the backing layer and drying of the matrix were performed with a 
Matis spreading machine - Model: LTE-S 



Distance between knife and protective film: 300 jam 

At the end of the drying process, the matrix dried on the backing layer was made 
to adhere to the protective film. 
EXAMPLE 12 

io Composition of the polymeric system used for the preparation of the matrix 

Fentanyl 1 .56 

Eudragit L 2.25 

Water 3.45 

Sodium hydroxide 0.405 
15 Water 4.05 

PEG 400 3.375 

Glycerine 1 .47 

PVP 1 .34 

Water 7.56 
20 Preparation 

Solution A 

Eudragit L 100 was dispersed in water under mechanical stirring at a speed of 100 

rpm for 10 minutes. A solution of sodium hydroxide was prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 

25 of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 
rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 
PEG 400 and glycerine were added. The resulting system was kept under stirring 
at the same speed for a further 15 minutes and then left to stand, up to complete 
removal of any air that might have been entrapped therein. 

30 Solution B 

The PVP was added very slowly to the water preheated at 50°C and kept under 



Rate of spreading: 
Drying time: 
5 Drying temperature: 



50°C 



15 min 



1m/min 
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stirring with a mechanical stirrer up to complete solubilization. Any water that 
might have evaporated was restored. 

The Fentanyl was added slowly to solution A, and the mixture was kept under 
stirring until a homogeneous solution was obtained. At the end of the process, 
5 solution B was added, and the dispersion obtained was stirred for a further 30 
minutes. 

The resulting polymeric system was left to stand, up to complete removal of any 

air that might have been englobed therein, before being used. 

Backing layer: PVC 
10 Protective film: siliconized paper 

Spreading on thebacking layer and drying of the matrix were performed with a 

Matis spreading machine - Model: LTE-S 

Rate of spreading: 1 m/min 

Drying time: 1 5 min 

is Drying temperature: 50°C 

Distance between knife and protective film: 300 i^m 

At the end of the drying process, the matrix dried on thebacking layer was made to 
adhere to the protective film. 
EXAMPLE 13 



Composition of the polymeric system used for the preparation of the matrix 


Thiocolch icoside 


1.56 


Eudragit L 


2.25 


Water 


3.45 


Sodium hydroxide 


0.405 


Water 


4.05 


PEG 400 


3.375 


Glycerine 


1.47 


PVP 


1.34 


Ethanol 


7.56 


Preparation 




Solution A 
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Eudragii L 100 was dispersed in water preheated at 50°C under mechanical 
stirring at a speed of 100 rpm for 10 minutes. A solution of sodium hydroxide was 
prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 
5 of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 
rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 
PEG 400 and glycerine were added. The resulting system was kept under stirring 
at the same speed for a further 15 minutes and then left to stand, up to complete 
removal of any air that might have been entrapped therein. 
10 Solution B 

The PVP was added very slowly to the ethanol and kept under stirring with a 
mechanical stirrer up to complete solubilization. Any ethanol that might have eva- 
porated was restored. 

The thiocolchicoside was added slowly to solution A, and the mixture was kept 
15 under stirring until a homogeneous solution was obtained. At the end of the 
process, solution B was added, and the dispersion obtained was stirred for a 
further 30 minutes. 

The resulting polymeric system was left to stand, up to complete removal of any 
j air that might have been englobed therein, before being used. 

20 Support: PVC 

Protective film: siliconized paper 

Spreading on the backing layer and drying of the matrix were performed with a 
Matis spreading machine - Model: LTE-S 
Rate of spreading: 1 m/min 

25 Drying time: 15min 
Drying temperature: 50°C 
Distance between knife and protective film: 300 jam 

At the end of the drying process, the matrix dried on thebacking layer was made to 
adhere to the protective film. 
30 EXAMPLE 14 

Composition of the polymeric systems used for the preparation of the matrices 
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Components 


Form. No. 1 


Form. No. 2 


Lidocaine 


0.8 


0.8 


Eudragit L100 




4.5 


EudragitLI 00-55 


4.5 




Water 


6.9 


6.9 


Sodium hydroxide 




0.81 


Potassium hydroxide 


0.81 




Water 


8.1 


8.1 


PEG 400 


6.75 


6.75 


Glycerine 


2.94 


2.94 


PVP 


2.25 


2.25 


Ethanol 


9 


9 



Preparation 
Solution A 

5 Eudragit L 100 or L 100-55 was dispersed in water under mechanical stirring at a 
speed of 100 rpm for 10 minutes. A solution of sodium hydroxide or potassium 
hydroxide was prepared apart. 

The solution of sodium hydroxide or potassium hydroxide was added as fast as 
possible to the suspension of Eudragit L 100 or L 100-55, and the speed of the 

10 stirrer was increased gradually up to 200 rpm. After a homogeneous solution had 
been obtained (approximately 5 minutes), PEG 400 and glycerine were added. 
The resulting system was kept under stirring at the same speed for a further 15 
minutes and then left to stand, up to complete removal of any air that might have 
been entrapped therein. 

15 Solution B 

The PVP was added very slowly to the ethanol and kept under stirring with a 
mechanical stirrer up to complete solubilization. Any ethanol that might have eva- 
porated was restored. 
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The active ingredient was added slowly to solution B, and the mixture was kept 
under stirring until a homogeneous solution was obtained. At the end of the 
process, solution A was added, and the dispersion obtained was stirred for a 
further 30 minutes. 

5 The resulting polymeric system was left to stand, up to complete removal of any 
air that might have been englobed therein, before being used. 
Backing layer PVC 
Protective film: siliconized paper 

Spreading on thebacking layer and drying of the matrix were performed with a 
10 Matis spreading machine - Model: LTE-S 

Rate of spreading: 1 m/min 

Drying time: 15 min 

Drying temperature: 50°C 

Distance between knife and protective film: 300 jim 
15 At the end of the drying process, the matrix dried on thebacking layer was made to 

adhere to the protective film. 

EXAMPLE 15 



Composition of the polymeric systems used for the preparation of the matrix 



Components 


Form 
No. 1 


Form 
No. 2 


Form 
No. 3 


Form 
No. 4 


Form 
No. 5 


Form 
No. 6 


Form 
No. 7 


Form 
No. 8 


Form 
No. 9 


Sodium 
Diclofenac 


2.2 


3.22 


5.4 


5.03 


2.15 


2.3 


2.5 


2.5 




Diclofenac 
epolamine 


















2.5 


Eudragit 
L100 


4.51 


8.90 


9.01 


8.32 


4.16 










Eudr. L100- 
55 












4.16 


4.13 


4.16 


4.16 


Water 


9.59 


18.89 


19.18 


23.5 


11.71 


23.5 


12.01 


9.86 


9.86 


Sodium 
hydroxide 


0.60 


1.19 


1.20 


1.11 


0.56 


1.11 
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Potassium 
hydroxide 














0.55 


0.77 


0.77 


Water 


5.4 


10.71 


10.80 


9.99 


5.04 


9.99 


4.95 


6.93 


6.93 


PEG 400 


6.76 


15.82 


13.52 


9.33 


4.67 


9.33 


6.24 


6.19 


6.19 


Glycerine 


2.94 


5.81 


5.89 


5.43 


2.72 


5.43 


2.72 


2.70 


2.70 


PVP 


1.8 


3.57 


3.6 


3.32 


1.66 


0.9 


1.35 


1.35 


1.35 


Ethanol 


8.65 


18.91 


17.7 


16.13 


8.06 


5.1 


6.9 


6.9 


6.9 


Succinic 
acid 


0.4 


0.8 


0.8 


0.74 


0.37 


0.37 


0.37 


0.37 


0.37 


Polyhydroxy- 
lated castor 
oil 


2 


3.96 


6.8 


6.28 




3.15 


3.15 


3.15 


3.15 


Span 80 


0.2 


0.39 


0.41 


0.38 


0.19 


0.17 


0.17 


0.17 


0.17 


Isopropyl 
Myristate 


0.6 


0.39 


1.2 


1.1 


0.55 


0.55 


0.55 


0.55 


0.55 


Propylene 
glycol 




1.18 


6.7 


9.34 


4.67 


3.1 


3.1 


3.1 


3.1 



Preparation 
Solution A 

Eudragit L 100 or L 100-55 was dispersed in water under propeller stirring at a 
speed of 100 rpm for 10 minutes. A solution of sodium hydroxide or potassium 
hydroxide was prepared apart. 

The solution of sodium hydroxide or potassium hydroxide was added as fast as 
possible to the suspension of Eudragit L 100 or L 100-55, and the speed of the 
stirrer was increased gradually up to 200 rpm. After a homogeneous solution had 
been obtained (approximately 5 minutes), PEG 400 and glycerine were added. 
The resulting system was kept under stirring at the same speed for a further 15 
minutes and then left to stand, up to complete removal of any air that might have 
been entrapped therein. 
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Solution B 

The PVP was added very slowly to the ethanol and kept under stirring with a 
mechanical stirrer up to complete solubilization. Any ethanol that might have eva- 
porated was restored. 

5 The following were added in order to solution B: succinic acid, polyhydroxylated 
castor oil, SPAN 80, isopropyl myristate, propylene glycol, and active principle. 
The mixture was kept under stirring until a homogeneous solution was obtained. 
At the end of the process, solution A was added, and the dispersion obtained was 
stirred for a further 30 minutes. 
10 The resulting polymeric system was left to stand, up to complete removal of any 
air that might have been englobed therein, before being used. 
Backing layer: PVC 
Protective film: siliconized paper 

Spreading on the backing layer and drying of the matrix were performed with a 
15 Matis spreading machine - Model: LTE-S 

Rate of spreading: 1 m/min 

Drying time: 15min 

Drying temperature: 50°C 

Distance between knife and protective film: 300 ^im 
20 At the end of the drying process, the matrix dried on the backing layer was made 

to adhere to the protective film. 

EXAMPLE 16 

Composition of the polymeric systems used for the preparation of the matrices 





Form. 
No. 1 


Form. 
No. 2 


Form. 
No. 3 


Form. 
No. 4 


Ketoprofen 


1.56 








Fentanyl 




1.56 






Clonidine 






1.56 




Thiocolchicoside 








1.56 
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Eudragit E 


12.6 


12.6 


12.6 


12.6 


Water 


59.94 


59.94 


59.94 


59.94 


Laurie acid 


7.56 


7.56 


7.56 


7.56 


Adipic acid 


1.53 


1.53 


1.53 


1.53 


Glycerine 


8.37 


8.37 


8.37 


8.37 


PVP 


6.3 


6.3 


6.3 


6.3 


Water 


25.2 


25.2 


25.2 




Ethanol 








25.2 



: ) 



Preparation 
Solution A 

Eudragit E, lauric acid and adipic acid were dispersed in water at 80°C under 
5 vacuum conditions and under mechanical stirring at a speed of 100 rpm for 60 
minutes. The temperature was then brought down to 60°C, and glycerine was 
added. The resulting system was kept under stirring at the same speed for a 
further 30 minutes and then left to stand, up to complete removal of any air that 
might have been entrapped therein. 
10 Solution B 

The PVP was added very slowly to the water or ethanol and kept under stirring 
with a mechanical stirrer up to complete solubilization. Any water or ethanol that 
might have evaporated was restored. 

Solutions A and B and the active ingredient were mixed at room temperature 
15 using a mechanical stirrer until a homogeneous solution was obtained. 
Backing layer: PVC 
Protective film: siliconized paper 

Spreading on the Backing layer and drying of the matrix were performed with a 
Matis spreading machine - Model: LTE-S 
20 Rate of spreading: 1m/min 
Drying time: 15min 
Drying temperature: 50°C 
Distance between knife and protective film: 300 (am 
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Ai the end of the drying process, the matrix dried on the Backing layer was made 
to adhere to the protective film. 
EXAMPLE 17 

Composition of the polymeric system used for the preparation of the matrix 



5 Ketoprofen 1 .6 

Eudragit L 12.02 

Water 18.43 

Sodium hydroxide 2.13 

Water 21.57 

10 PEG 400 18.0 

Glycerine 7.87 



Eudragit L 100 was dispersed in water under propeller stirring at a speed of 100 

rpm for 10 minutes. A solution of sodium hydroxide was prepared apart. 

The solution of sodium hydroxide was added as fast as possible to the suspension 
15 of Eudragit L 100, and the speed of the stirrer was increased gradually up to 200 

rpm. After a homogeneous solution had been obtained (approximately 5 minutes), 

PEG 400 and glycerine were added. The resulting system was kept under stirring 

at the same speed for a further 15 minutes and then left to stand, up to complete 

removal of any air that might have been entrapped therein. 
20 The active principle was added to the dispersion preheated at 40°C thus 

prepared, and the mixture was kept under stirring until complete solubilization of 

the Ketoprofen. The resulting polymeric system was left to stand, up to complete 

removal of any air that might have been englobed therein, before being used. 

Backing layer: PVC 
25 Protective film: siliconized paper 

Spreading on the backing layer and drying of the matrix were performed with a 

Matis spreading machine - Model: LTE-S 

Rate of spreading: 1 m/min 

Drying time: 15 min 

30 Drying temperature: 50°C 

Distance between knife and protective film: 300 ^im 
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At the end of the drying process, the matrix dried on thebacking layer was made to 
adhere to the protective film. 
EXAMPLE 18 

Composition of the polymeric system used for the preparation of the matrix 



Ketoprofen 


1.34 


Eudragit E 


14.2 


Water 


66.5 


Laurie acid 


8.4 


Adipic acid 


1.6 


Glycerine 


9.3 


Preparation 




Solution A 





Eudragit E, lauric acid and adipic acid were dispersed in water at 80°C under 
vacuum conditions and under mechanical stirring at a speed of 100 rpm for 60 
15 minutes. The temperature was then brought down to 60°C, and glycerine was 
added. The resulting system was kept under stirring at the same speed for a 
further 30 minutes and then left to stand, up to complete removal of any air that 
might have been entrapped therein. 

The active principle was added to the dispersion preheated at 50°C thus 
20 prepared, and the mixture was kept under stirring until complete solubilization of 

the Ketoprofen. The resulting polymeric system was left to stand, up to complete 

removal of any air that might have been englobed therein, before being used. 

Backing layer: PVC 

Protective film: siliconized paper 

25 Spreading on thebacking layer and drying of the matrix were performed with a 

Matis spreading machine - Model: LTE-S 

Rate of spreading: 1 m/min 

Drying time: 15 min 

Drying temperature: 60°C 
30 Distance between knife and protective film: 300 jim 

At the end of the drying process, the matrix dried on thebacking layer was made to 



WO 01/54674 




PCT/EP01/00870 



- 30 

adhere to the protective film. 
PEEL-STRENGTH TEST 

A number of examples are provided in what follows regarding determination of the 
peel strength of the patches prepared. 
5 Determination of the peel strength was in accordance with the PSTC 1 method. 
The analysis was carried out one week after preparation of the patches in order to 
enable stabilization of the matrix. 

The test specimens, sized 2.5 x 20 cm, were applied, making sure that no air 
bubbles were formed, in the centre of the clean surface of the plate. When the 

10 patches were applied, care was taken not to exert an excessive force on the 
surface of contact, so as not to adversely affect the subsequent measurements. 
Then a constant strength of 20 N/cm was exerted by rolling a 5-kg roller three 
times in the direction of the length of the patch. The specimens thus prepared 
were left to rest for 10 minutes at 20°C. Peel strength was determined by applying 

15 the plate to an electronic load cell. The test was carried out using either a 
polyethylene plate or a steel plate. 
Operating conditions: 

• peel angle: 1 80° 

• rate of tensile force: 300 mm/min 

2<f The peel strength is expressed in cN/cm; for each specimen, three determinations 
were made. 

RESULTS OBTAINED USING A POLYETHYLENE PLATE 



Ex. 7, Form. 1 


5.2 ±1.1 


cN/cm 


Ex. 7, Form. 2 


57.8 ±2.5 


cN/cm 


25 Ex. 7, Form. 3 


88.8 ±12.7 


cN/cm 


Ex. 7, Form. 4 


66.8 ±11.2 


cN/cm 


Ex. 7, Form. 5 


29.7 ±1.4 


cN/cm 


Ex. 7, Form. 6 


11.7 ±2.2 


cN/cm 


Ex. 7, Form. 7 


17.8 ±3.6 


cN/cm 


30 Ex. 7, Form. 8 


1.8 ±0.2 


cN/cm 


Ex. 7, Form. 9 


51.6 ±13.6 


cN/cm 
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RESULTS OBTAINED USING A STAINLESS STEEL PLATE 

Ex. 1, Form. 1 183.0 ± 16.0 cN/cm 
Ex. 1 5, Form. 2 146.7 ± 31 .0 cN/cm 
Ex. 15, Form. 3 137.0 ± 1 1.1 cN/cm 
5 Ex. 15, Form. 4 145.5 ± 16.5cN/cm 
Ex. 15, Form. 5 175.0 ±11.1 cN/cm 
Ex. 1 5, Form. 7 86.8 ±11.9 cN/cm 
Ex. 2, Form. 3 932.0 ± 1 3.0 cN/cm 

I ) 

Ex. 16, Form. 1 519.0 ± 3.0 cN/cm 
10 SHEAR-STRENGTH TEST 

A number of examples are provided in what follows regarding determination of the 
slip strength of the patches prepared. 

The test specimens, sized 2.5 x 1.75 cm, were applied on plates of lapped 
aluminium, making sure that no air bubbles were formed and taking care not to 
15 exert an excessive force on the surface of contact, so as not to adversely affect 
the subsequent measurements. Then a constant strength of 20 N/cm was exerted 
on the surface of the specimen adhered to the plate, by rolling a 2.5-kg roller over 
it three times. 

The specimen prepared was placed in a special structure that enabled an ^ 
20 inclination of the plates of 2° with respect to the vertical position, so that the rear 
part of the panel formed an angle of 178° with the free end part of the specimen, 
to which a weight of 500 g was applied. 

The strength was measured in terms of time necessary for the entire surface to be 

detached from the plate by slipping. 
25 RESULTS 

Ex. 6, Form. 1 164.4 ± 13 min. 

Ex. 6, Form. 2 49.8 ± 1 .6 min. 

Ex. 6, Form. 3 4.0 ±1.0 min. 

Ex. 6, Form. 4 70.2 ± 8.9 min. 

30 Ex. 6, Form. 5 20.0 ± 5.3 min. 

Ex. 6, Form. 6 558.3 ± 4.4 min. 
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Ex. 6, Form. 7 96.6 ± 6 min. 

Ex. 6, Form. 8 697.2 ± 42.4 min. 

Ex. 6, Form. 9 267.9±20.1 min. 

Ex. 6, Form. 1 240.0 ± 0.3 min. 

5 Ex. 2, Form. 3 4.2 ± 0.1 min. 

Ex.16, Form. 1 3.2 ± 0.3 min. 

PERMEABILITY TESTS 
f" a A number of examples are provided in what follows regarding permeation of the 

active ingredients vehicled, also in comparison with products already available on 
10 the market. 

The tests for permeability through the skin were carried out using a modified Franz 
diffusion cell. 

As compared to the original model, the Franz cell used underwent a number of 
modifications. These consisted in the modification of the diameter of the receiving 
15 chamber, which was kept constant and equal to the maximum diameter in order to 
improve efficiency of mixing of the solution. 

All the tests were carried out using human skin obtained by surgical operation. 
The layer of epidermis was prepared by immersion of the skin in distilled water at 
I J 60±1°C for one minute and subsequent mechanical separation of the dermis. The 

20 separated part was dehydrated in a dryer (25% RH) and kept in aluminium foil at — 
20°C up to the moment of use. This layer was then re-hydrated by immersion in a 
physiological solution (0.9% sodium chloride), at room temperature, for 16 hours, 
before being mounted on the Franz cells. 

The patch specimen, which had a diameter of 18 mm, was made to adhere 
25 accurately and with a slight pressure exerted on the corneal layer immediately 
prior to being positioned on the cell in such a way that the part containing the 
active ingredient was facing the bottom chamber, in close contact with the 
receiving phase. The top chamber of the cell was set over the patch, and the two 
parts were isolated by using a teflon tape and parafilm®. The aim was to limit the 
30 evaporation of the receiving phase, and the two parts were held tightly together 
using a metal vice. The samples were taken from the sampling door positioned 
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half-way up the cell, using 1-ml syringes. After each sampling, the receiving phase 
was re-integrated up to the same quantity. The sink conditions were maintained 
throughout the experiment. All the tests were conducted under a vertical laminar- 
flow hood. 

5 A) PERMEABILITY TEST OF FORMULATIONS NO. 1, NO. 3, NO. 6 OF 
EXAMPLE 8 

Operating conditions: 

• temperature: 32±0.5°C 

• area of release of patch: 0.636 cm 2 

10 • receiving phase: phosphate buffer solution at pH 7.4, degassed and sterilized 
by filtration with a 0.22-^m filter, with water having a degree of purity for HPLC. 
Streptomycin sulphate was added to this solution as microbicidal agent. 

• volume of receiving phase: approx. 5 ml exactly measured for each cell 

• rate of stirring: maximum allowed by apparatus 
15 • volume sampled: 200 /xl 

• The samples were taken at pre-set intervals. 
Result 



EXAMPLE 8 


Time 


Form. No. 3 
(ng/cm 2 of Ibuprofen) 


1 


26.97 


2 


44.66 


3 


67.82 


4 


89.27 


5 


105.62 


6 


120.92 


7 


139.99 


8 


155.13 


24 


384.64 
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B) PERMEABILITY TEST OF FORMULATION NO. 1 OF EXAMPLE 9 

Operating conditions: 

• temperature: 32±0.5°C 

• area of release of patch: 0.636 cm 2 

5 • receiving phase: phosphate buffer solution at pH 7.4, degassed and sterilised 
by filtration with a 0.22-nm filter, with water having a degree of purity for HPLC. 
Streptomycin sulphate was added to this solution as microbicidal agent. 

• volume of receiving phase: 5 ml exactly measured for each cell 

• rate of stirring: maximum allowed by apparatus 
10 • volume sampled: 200 [i\ 

• The samples were taken at pre-set intervals. 
Result 





EXAMPLE 9 


Time 


Form. No. 1 

(ng/cm 2 of 
Pyroxicam) 


Dexicam® gel 
(jig/cm 2 of 
Pyroxicam) 


1 


1.28 


1.49 


3 


1.45 


1.64 


5 


1.70 


1.84 


7 


2.05 


2.00 


24 


3.98 


3.84 



C) PERMEABILITY TEST OF FORMULATIONS NO. 3, NO. 4, NO. 5, NO. 7, NO. 
15 8 OF EXAMPLE 15 

Operating conditions: 

• temperature: 32±0.5°C 

• area of release of patch: 0.636 cm 2 

• receiving phase: physiological solution degassed and sterilized by filtration with 
20 a 0.22-^m filter, with water having a degree of purity for HPLC. Sodium azide 

was added to this solution as microbicidal agent. 

• volume of receiving phase: 5 ml exactly measured for each cell 
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• rate of stirring: maximum allowed by apparatus 

• volume sampled: 200 fjl 

• The samples were taken at pre-set intervals. 
Result 





EXAMPLE 15 


Time 


Form. No. 3 


Form. No. 4 


Form. No. 5 


Form. No. 7 


Form. No. 8 


Dicloreum® 




( jig/cm 2 of 


(ng/cm 2 of 


(ng/cm 2 of 


(ng/cm 2 of 


(|ig/cm 2 of 


Tissugel 




Diclofenac) 


Diclofenac) 


Diclofenac) 


Diclofenac) 


Diclofenac) 


(jag/cm 2 of 
Diclofenac) 


1 


1.84 


0.92 


0.51 


1.10 


0.98 


0.30 


3 


2.72 


1.06 


0.54 


1.37 


1.83 


0.94 


6 


3.79 


1.48 


0.91 


2.15 


3.36 


2.27 


8 


4.45 


1.84 


1.41 


2.80 


4.60 


3.16 


24 


14.50 


8.21 


14.18 


12.42 


18.26 


11.48 



D) PERMEABILITY TEST OF FORM NO. 1, NO. 4 OF EXAMPLE 16 

Operating conditions: 

• temperature: 32±0.5°C 

• area of release of patch: 0.636 cm 2 

io • receiving phase: phosphate buffer solution at pH 7.4, degassed and sterilized 
by filtration with a 0.22-^im filter, with water having a degree of purity for HPLC. 
Streptomycin sulphate was added to this solution as microbicidal agent. 

• volume of receiving phase: 5 ml exactly measured for each cell 

• rate of stirring: maximum allowed by apparatus 
15 • volume sampled: 200 nl 

• The samples were taken at pre-set intervals. 
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Result 



o 





EXAMPLE 16 


Time 


Form No. 1 


Form No. 4 


Muscoril® 




(ng/cm 2 of 


(ng/cm 2 of 


(ng/cm 2 of 




Ketoprofen) 


thiocolchicoside) 


thiocolchicoside) 


1 


0 


0 


0.72 


3 


0 


0.49 


0.83 


5 


0.24 


0.58 


0.86 


7 


1.64 


0.89 


0.97 


24 


5.55 


3.2 


1.8 



E) PERMEABILITY TEST OF EXAMPLE 17 FORMULATION 1 

Operating conditions: 
5 • temperature: 32±0.5°C 

• area of release of patch: 0.636 cm 2 

• receiving phase: phosphate buffer solution at pH 7.4, degassed and sterilized 
by filtration with a 0.22-^im filter, with water having a degree of purity for HPLC. 
Streptomycin sulphate was added to this solution as microbicidal agent. 

io • volume of receiving phase: 5 ml exactly measured for each cell 

• rate of stirring: maximum allowed by apparatus 

• volume sampled: 200 jil 

• The samples were taken at pre-set intervals. 
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Result 





EXAMPLE 17 


Time 


Form. No. 1 
Vfig/cm oi 
Ketoprofen) 


1 


3.33 


2 


4.44 


3 


6.27 


4 


7.41 


5 


7.74 


6 


8.08 


7 


8.22 


24 


16.69 



F) PERMEABILITY TEST OF THE FORMULATION OF EXAMPLE 18 

Operating conditions: 
5 • temperature: 32±0.5°C 

• area of release of patch: 0.636 cm 2 

• receiving phase: phosphate buffer solution at pH 7.4, degassed and sterilized 
by filtration with a 0.22-nm filter, with water having a degree of purity for HPLC. 
Streptomycin sulphate was added to this solution as microbicidal agent. 

io • volume of receiving phase: 5 ml exactly measured for each cell 

• rate of stirring: maximum allowed by apparatus 

• volume sampled: 200 yi\ 

• The samples were taken at pre-set intervals. 

15 
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Result 





EXAMPLE 18 


Time 


Form. No. 1 
(jag/cm 2 of 
Ketoprofen) 


1 


0.20 


2 


0.39 


3 


0.80 


4 


1.12 


5 


1.55 


6 


1.83 


7 


2.07 


! 24 


6.62 
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CLAIMS 

1. A patch for local and transdermal administration of active ingredients having at 
least one anionic or electron-attracting group and pharmaceutical^ acceptable 
salts thereof comprising: 

a) a prevalently aqueous polymeric matrix containing said active ingredient, 
whose polymer is selected from the group consisting of: 

a-1 ) an anionic copolymer of methacrylic acid with a methacrylate ester with a 
0,-0,0 linear or branched alcohol, 

a-2) a cationic copolymer of methacrylic acid with a C,-C 10 linear or branched 

alcohol containing a tertiary aminic group, and a neutral methacrylate ester 

with a C,-C w linear or branched alcohol, 

said polymeric matrix further containing: 

a3) high molecular weight polyvinylpyrrolidone, 

a4) a plasticizer, 

b) a backing layer onto which the matrix (a) is adhered to 

c) a protective film removable at the moment of use, placed on said matrix (a). 

2. A patch according to claim 1, wherein the anionic copolymer of type (a1) or 
cationic copolymer of type (a2) have an average molecular weight ranging 
from 80,000 to 500,000. 

3. The patch according to anyone of claims 1 and wherein the anionic copolymer 
of type (a1) or cationic copolymer of type (a2) have an average molecular 
weight from 100,000 to 300,000. 

4. The patch according to anyone of claims 1-3 wherein the copolymer (a1) is 
selected from the group consisting of the copolymer of methacrylic acid and 
methylmethacrylate and the copolymer of methacrylic acid and 
ethylmethacrylate. 

5. The patch according to anyone of claims 1-3, wherein the copolymer of type 
(a2) is selected from the group consisting of: the copolymer of 
dimethylaminoethylmethacrylate with methylmethacrylate, the copolymer of 
dimethylaminoethylmethacrylate with butylmethacrylate, and mixtures thereof. 

6. The patch according to claim 4 wherein methacrylic acid -methylmethacrylate 
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copolymer is used characterised by having a ratio of free carboxylic 
groups/ester groups being approximately 1:1 and an average molecular 
weight of 135,000. 

7. The patch according to claim 4 wherein methacrylic acid -ethyl methacry late 
5 copolymer is used characterised by having the ratio of free carboxylic 

acid/ester groups is 1/1, and the average molecular weight of said copolymer 
is 250,000. 

8. The patch according to claim 5 wherein a mixture of copolymer 
dimethylaminoethylmethacrylate - methylmethacrylate and copolymer 

10 dimethylaminoethylmethacrylate - butylmethacrylate is used having an 
average molecular weight of 1 50,000. 

9. The patch according to anyone of claims 1-8 wherein polyvinylpyrrolidone is 
used having an average molecular weight of: 335,000. 

10. The patch according to anyone of claims 1-8 wherein polyvinylpyrrolidone is 
is used having an average molecular weight of: 1,100,000. 

1 1 .The patch according to anyone of claims 1-10 containing non-ionic and anionic 
surfactants. 

12. The process according to anyone of claims 1-11 wherein the plasticizer is 
selected from the group consisting of acetyltributyl citrate, tributyl citrate, 

20 glycerine, propylene glycol, polyethylene glycols (PEGs) of varying molecular 
weight, phthalates and triethyl citrate. 

13. The patch according to anyone of claims 1-12, wherein the active ingredients 
containing anionic groups or an electronattracting group is selected from the 
group consisting of a non steroidal antiinflammatory, a muscle relaxant, 

25 antihypertensive , analgesic, local anaesthetic, and antianginal drug. 

14. The patch according to anyone of Claims 1-13 containing enhancers. 

15. The patch according to Claim 14, wherein the enhancers are selected from 
the group consisting of diethylenglycolmonoethylether, propylene glycol, 
polyethylene glycols, polyhydroxylated castor oil, unsaturated and saturated 

30 acids and esters thereof, polysorbates, polyoxyethylenalcohols and terpenes. 

16. The patch according to anyone of claims 1-15, wherein the backing layer (b) 
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consists of woven fabric, non-woven fabric, polymeric film and foaming 
material. 

17. The patch according to anyone of claims 1-16, containing from 1 to 15 wt% of 
active ingredient with respect to the matrix weight. 
5 18. The patch according to Claim 17 containing from 2 to 6 wt% of active 
ingredient with respect to the matrix weight. 

19. The patch according to anyone of claims 1-18 containing from 2 to 200 wt% of 
polyvinyl pyrrolidone with respect to the copolymer (a1) or (a2) weight . 

20. The patch according to claim 19 containing from 30 to 100 wt% of polyvinyl 
10 pyrrolidone with respect to the copolymer (a1 ) or (a2) weight. 

21. The patch according to anyone of claims 1-20 in which the plasticizing agent 
is contained in an amount of 5-200 wt% with respect to the copolymer (a1) or 
(a2) weight. 

22. The patch according to claim 8, wherein the surfactant is contained in an 
15 amount of 0.1-1 00 wt% with respect to the copolymer (a1 ) or (a2) weight. 

23. The patch according to anyone of claims 14 and 15 , wherein theenhancers 
are contained in an amount of 1-150 wt% with respect to the copolymer(a1) or 
(a2) weight. 

24. A polymeric matrix containing an active ingredient having an anionic or an 
20 electron attracting group, whose polymer is selected from the group consisting 

of: 

a) a prevalently aqueous polymeric matrix containing said active principle, whose 
polymer is selected from the group consisting of: 

a-1 ) an anionic copolymer of methacrylic acid with a methacrylate ester with a 
25 C r C 10 linear or branched alcohol, 

a-2) a cationic copolymer of methacrylic acid with a C r C 10 linear or branched 

alcohol containing a tertiary aminic group, and a neutral methacrylate ester 

with a linear or branched alcohol, 

said matrix further containing: 
30 a-3) high molecular weight polyvinylpyrrolidone 

a-4) a plasticizer. 
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r ) 



2b. A process for preparing the patch according to anyone of claims 1-23, 
comprising : 



ii) adding the active ingredient to a prevalently aqueous solution of the 
copolymer (a1) or (a2) containing the plasticizer (a4) or alternatively to 
that of the polyvinylpyrrolidone (a3), 

iii) spreading and drying the mixture coming from step (ii) onto the 
protective film (c) 

iv) adhering the matrix(a) with the protective film as obtained in step (iii), to 
the backing layer (b). 



i) 



preparing a prevalently aqueous solution of the copolymer (a1) or (a2) 
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